The current study was designed to explore whether English monolingual listeners (ENM) perceive foreign-accented speech differently from English/ Spanish simultaneous bilingual listeners (ESB) who learned both languages simultaneously at early age. Previous studies suggest that listener's perception of foreign-accented speech is affected by listener's L1 phonological systems. When exposed to two languages simultaneously, bilinguals might be able to exploit the phonetic categories of the two languages in speech perception (Best, 1994; Goetry and Kolinsky 2000). It would be possible that simultaneous exposure to multi-languages at the early age helps SB listeners to tolerate foreign accents in speech more resulting in better understanding of accented speech. It would be also possible that if two phonological systems of SB listeners interact each other resulting in poorer understanding of foreign accented speech than ENM listeners. ENM and SB listeners completed a speech perception task that is accent ratings of an English passage spoken by Korean English bilinguals and Korean-native speakers. Results might suggest the effect of language exposure on accented speech perception.
INTRODUCTION
Exposure to a second language (L2) at an early age influences listeners' abilities to perceive nonnative contrasts. Especially, perception of nonnative contrasts tends to be most efficient when a person is exposed to L2 before puberty (Best, 1992; Tees & Werker, 1984; Yamada & Tokhura, 1991) . Previous studies have suggested that nonnative speech sounds that are unfamiliar to listeners may be perceived based on the linguistic features of their own native language (L1). Early exposure to L2s might increase a listener's tolerance of unfamiliar nonnative contrasts and help the listener to perceive them easier.
Major (2007) conducted one of the few studies examining the effect of language background of both speakers and listeners on accent ratings of Portuguese. The purpose of the study was to investigate whether or not Portuguese native and nonnative listeners with and without knowledge of the language would rate the accents of native and non-native speech differently. He recruited four listener groups: native Portuguese, native English with Portuguese experience, native English without Portuguese experience and English as a second language without Portuguese experience. The results showed that in rating Portuguese' native speech, a listener's experience significantly affected perception of the language; in hearing non-native Portuguese speech, such an effect was absent.
Overall, however, the pattern of accent rating of all listener groups was quite similar. Major (2007) concluded that listeners' first and second languages might not affect perception of foreign accent.
Another such study, done by Shi (2012) , examined degraded speech recognition of bilingual and monolingual listeners. Shi (2012) collected extensive language histories of bilinguals, including such components as age of acquisition, age of fluency, length of immersion, daily exposure, language exposure, preference, selfreported proficiency and self-rated severity of foreign accent. The result showed that the bilingual listeners with higher language proficiency judged on a reading scale, showed better performances in degraded English sentences than bilinguals with low proficiency. Based on the result, Shi (2012) suggested that language background plays an important role when perceiving speech that is challenging to understand. early age helps a listener's tolerance of foreign accents in speech, enabling a better understanding of accented speech. It is also hypothesized that the simultaneous exposure to multiple languages prevents tolerance of unfamiliar accents that cause difficulties in understanding accented speech.
METHODS

Participants
The speaker group was divided into two: 20 Korean/English bilinguals who study at universities in the US and 20 Korean monolinguals (gender: 10 women and 10 men). The listener group was also composed of two groups:
8 English monolinguals and 10 English/Spanish bilinguals. All listeners had normal hearing sensitivities (pure-tone thresholds less than 20 dB HL) at all octaves and inter-octave frequencies from 250 Hz to 8000 Hz (American National Standards Institute, 2004) . No participants reported any speech or language pathologies.
Korean/English bilinguals were given a questionnaire that surveyed their language backgrounds. The questionnaire was composed of 10 questions that asked the history of language exposure, when they came to English-speaking countries, competency of the language, daily use, and so on. All Korean/English bilinguals in the speaker group reported that they had lived in English-speaking countries no longer than four years. Korean monolinguals were those who had lived only in Korea and never been exposed to any English-speaking countries.
All were college students at the University of Seoul.
English monolinguals in the listener group were graduate students at the University of Texas at Austin and ranged in age from 24 to 26. English/Spanish bilinguals in the listener group were given a language questionnaire to assess their competence were in both languages. The questionnaire was composed of 10 questions that asked when they had first been exposed to each language, how much they had used each language, which language they used at home, and so forth (Hapsburg D. and Pena E., 2002) . All reported that they had acquired the language before the critical period and were competent in both languages.
Stimuli and Instrumentation
A short English passage was given to all speakers including native English speakers. The passage was composed of a basic subject, vocabulary, and grammar. The passage spoken by each speaker was recorded by a Then, every recording was repeated 3 times with a native English speaker's passage played every 5 tracks, making 67 tracks for each playlist. All listeners were given a playlist, which was played through Window Media Player.
While listening to the playlist, all listeners were asked to rate accents based on a scale from 1 to 9: 1 representing no accent and 9 representing strong accents.
Procedures
To determine their competencies in both languages, Spanish/English bilinguals were given the hearing-innoise-test (HINT). The HINT was composed of 20 sentences with 4 listening conditions, which were quiet, noise in front, noise in right, and noise in left. There were two louder speakers located one meter from the participant's seat.
One speaker was situated in front of the listener one meter away and the other speaker was located at a 90-degree angle to the right. In the quiet condition, each sentence was presented from only the speaker in front. For the noisein-front condition, each sentence and white noise were presented simultaneously. In the noise-in-right condition, sentences were presented in front and the white noise from the right speaker. For the last condition, the participant was asked to move to the seat facing the speaker to the right, such that the sentence was now coming from in front, and the white noise was now coming from the left, instead of in front. The HINT testing was created based on the adaptive method, which was designed to find thresholds for each condition. All bilingual listeners took the HINT in English and then in HINT in Spanish. After being given the instructions, all bilingual listeners were asked to remain seated, maintain head straight, and repeat every sentence at all conditions.
Following the HINT test, the bilinguals were given word recognition tests (WRT) in both English and Spanish. The WRT was composed of a 25-word list and was presented at a fixed level of 65 dB HL. Similar to the HINT, all participants were asked to repeat each word. Test results were derived based on a percent-correct score.
After the HINT and WRT, all listeners were asked to listen to a playlist, randomly selected by an instructor.
Consisting of 67 tracks, the playlist was spoken by different speakers. Each playlist was created by ten speech recordings from each speaker. A total of four playlists were created and each recording repeated three times. To reduce the possibility of learning effect and to refresh listeners' perception, the same passage as spoken by English monolinguals was presented every five recordings. In each playlist, all speech recordings were played randomly but the English monolingual recording was always presented every five times. All English monolinguals and English/Spanish bilinguals were asked to rate accents for each recording based on a scale from 1 to 9 (1: no accent and 9: strong accent). and Korean English bilinguals. Accents were rated on a scale from 1 to 9, where 1 represents no accent and 9 represents strong accents.
RESULT Differences between listener groups
Exposure to English-speaking countries can influence speakers' production of English. The Korean English bilinguals were those who had lived in the United States longer than a year and study at the University of Texas at Austin. They were exposed to English regularly at school, social settings, or through the media. The Korean monolinguals had never had exposure to English-speaking countries. Table 2 Table 2 . The mean accent rating scores of two speaker groups: Korean monolinguals and English Korean bilinguals.
Overall ratings given by the two listener groups to all speakers illustrate listeners' judgments of foreign accents.
Differences between Speaker groups
Figure 1: Accent ratings given by the two listener groups to Korean monolinguals. The patterns of accent ratings are similar, which implies some speakers had stronger accents than others. Overall accent ratings are higher than 4, which is higher than average. Figure 1 illustrates individual differences between speakers. Korean monolinguals reported they had never had exposure to English-speaking countries but some participants had less of an accent than others. Some speakers were given high scores by both listener groups, implying they had strong accents. Comparing the accent rating scores of the two listener groups, we can see the rating patterns bear similarities. Some speakers are rated higher than others, but most are rated as above average. Exposure to Englishspeaking countries had no significant effect on listeners' judgment of foreign accents. Similarly, less than 4 years of exposure to English-speaking countries made little difference in production of speech. Both monolinguals and EK/B were perceived to have equally strong accents.
DISCUSSION
The goal of this study is to explore how judgments of foreign accents are affected by language exposure at an early age. It is hypothesized that early exposure to multiple languages gives more tolerance of foreign accents.
Results from this study show that early exposure to multiple languages fails to affect judgments of foreign accents;
both bilingual and monolingual listeners show similar judgment patterns. Some speakers' accents are rated higher than others, suggesting individual differences in speech production.
Unlike the hypothesis, English monolingual listeners rate slightly lower than do Spanish/English bilinguals, meaning that English monolinguals perceived less accent from speakers. These results may imply that exposure to For speakers' effect, no relationship was found between exposure to English-speaking countries and accents. Some Korean monolinguals were rated just as low or high as Korean English bilinguals, revealing similar accent rating patterns. However, accent ratings of Korean monolinguals do show more fluctuations, perhaps a reflection of more individual differences in Korean monolinguals. More factors might need considering when studying perceptions in monolinguals.
Moreover, the overall ratings of Korean English bilinguals given by all listeners surpassed those of Korean monolinguals. It is possible that Korean English bilinguals have been exposed to English long enough to try acoustic features of native speakers. Greater effort at following the speech production patterns of native speakers result in more deviations causing listeners to judge more strictly. Results from this study suggest that exposure to multiple languages at an early age is unrelated to higher tolerance of foreign accents but can result in stricter judgments being formed when listeners perceive unfamiliar sounds.
